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Claims 


1. A reactoA f or the * plasma -assisted processing of a 
gaseous medium \including a pair of electrodes (1,2; 21 ,22) 
having facing surfaces, the separation of the facing 
surfaces being saibstantially uniform and defining a space 
therebetween, a &ody (5; 23) of dielectric material 
positioned to provide a dielectric barrier between the 
electrodes (1,2; 2^,22) and configured to divide the said 
space between the electrodes (1,2; 21,22) into a plurality 
of gas passages (6-v4) , which together provide the plasma 
volume of the reactqr and along the lengths of which gas 
flows in use of the reactor, the gas passages (6;24) 
teeing aligned so that\ their lengths extend between and in 

direction\parallel with the facing surfaces of the 
electrodes (a , 2 ; 21 , 22 )\ the gas passages being spaced 
apart from one another un a direction transverse to the 
[surfaces, characterised in that the gas 
:>4) are shaped so as to have a. pair of 

of which matches the contour of 
the electrodes (1,2; 21 ,22), 
f the gas passages being such 
distribution of electric 
field/ occuri across the plasma volume space between the 
electrodes x 1,2; 21 ,22). 


said facing 
passages (6; 
opposed sidefe the contour 
the said facing surfaces 
this ghatfe apd the spacing 
thajfe^ substantially unifo: 


2. /A reactor according to claim 1, further 
characterised in that the electAdes (1,2; 21, 22) are 

edded in a body (5;23) of dielectric material which 
extends across the space between the electrodes 
(1,2; 21 ,22) and includes a pluralit^c of gas passages 
(6; 24) extending longitudinally of the body (5; 23) of 
dielectric material to provide a plurality of 
electrically equivalent plasma volumes Wtending in 
series across the space between the elecVrodes 
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3. A reactor according to claim 1. or claim 2 further 
characterised in\that the dielectric material is selected 
from the OTdup consisting of alpha or gamma aluminas, 
cordierit^ f jbullite, alumino silicate ceramics, silicon 
carbide, pfric&ceous \giass or mixtures of these. 



A reactor according to claim 1 or claim 2 or cla 


3, further characterised in that the gas passages (6;24> 
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are adapted to present a catalytically active surface to 
gaseous medium passing through them, 

5. A reactfor according to claim 4, further 
5 characterised in that the surfaces of the gas passages 

(6; 24) are cokted, impregnated or treated by ion -exchange 
or doping, wil\h a catalytically- active material. 
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6. A reactor Recording to claim 4 or claim 5, further 
characterised ±k that that the catalytically active 
surface is catalytically active towards the reduction of 
the emissions of We or more of nitrogenous oxides, 
►articulate including carbonaceous particulate, 
hydrocarbons incliiding polyaromatic hydrocarbons, carbon 
morioxide and other Vregulated or unregulated combustion 
products from the exhausts of internal combustion 
engimes . 


7. 
6, 


\ 


reactor according to claim 4 or claim 5 or claim 


jrither characterised in that the catalytically- active 
material is selected frbm the group comprising alpha and 
uminas and mixtiiores of these phases, 
belkctric materials ikich as titanates, including 
■Ufli txtanate, titania , \including anatase phase 
mia, zirconia, vanadial silver aluminate, perovskites 
uding layered perovskites and La 2 Cu0 4 , 

9 K o.i Cu o,95 v o.05°4 and La o . 9% . i c °03 / spinels , metal -doped 
metal oxide -doped or exchanged inorganic oxides 
including cobalt oxide - doped aloimina, vanadates including 
potassium metavanadate , caesiumVnet a vanadate , 
pyrovanadates including potassiuA pyrovanadate and 
caesium pyrovanadate, metal -doped\zeolites including 
zeolites known as ZSM-5, Y, beta, Aordenite all of which 
zeolites may contain iron, cobalt or copper with or 
35 without additional catalyst promoting cations such as 
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cerium and ianthanum, alkali metal containing zeolites in 
particular sbdium-Y zeolites and mixtures of any of these 
materials . 

5 8. a reacted according to any of the preceding claims, 
further characterised in that the gas passages ( 6 ; 24 ) 
contain a gas permeable body of an insulating filling 
material . 


10 9. A reactor according to claim 8, further 

characterised in that the insulating filling material 


prises a dieledtric material 


reactor according to claim 9 , further 
^terised in thlt the dielectric material is a 
ically active! material 
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ieactor according to claim 9 or claim 10, further 
ised in that \the dielectric material is coated, 
or otherwise treated with a catalytically 
erial . 

for according \to claim 9, further 

in that the \dielectric material develops 
■tically active properties by virtue of exposure to 
in the gas passages (\ ; 24 ) . 

X V I A reactor according to ckiy of the preceding claims, 
further characterised in that\the electrodes ( 1 , 2 ; 21 , 22 ) 
are planar and the gas passaged ( 6 ; 24 ) have a generally 
rectangular cross -section with their major transverse 
dimensions parallel to those of Vhe said facing surfaces 
of the electrodes (1,2:21,22) 


35 14. A reactor according to any ofXclaims 1 to 12 , 

further characterised in that the electrodes ( 21 , 22 ) are 
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in the f orm Tot^rvw^-^cx^icentric cylinders and the gas 
passages (24) comprise a plurspTrey^of-ozegQ^arly spaced 
slots .of cylindrical form. 

.15. A reactor hccording to any of the preceding claims, 
further characterised in that the arrangement of gas 
passages (6,24) Vs such that the potential drop across 
the. plasma volume between the electrodes is equal to 
approximately half the voltage applied to the reactor. 


16. A reactor according to any of the preceding claims, 
furtlier characterised in that power supply for the 
rea>fctoA is provided\by an integrated starter alternator 
da^per sy s t em . 


A. reactor according to any of claims 1 to 15, 


turther 
olar ce 
part - pro' 
Eor the 


Characterised in that fuel cells, gas turbines, 
;As or heat exchangers are used as primary or 
r^der of an eleatrical -generating power supply 
jetor. 



18. A rjeac^tor according tb any of the preceding claims 
ated as part of an V^issions control system. 


19\. A rfeactor according to claim 18, further 
characterised in that the emissions control system is 
usedv i/n conjunction with an engine management system. 

20. A reactor according to claim\l8 or claim 19, further 
characterised in that the emissions control system 
includes an additional gas passageX outside of the plasma 
region of the reactor in series witn the aforesaid gas 
passages ( 6 , 24 j , said additional gas bassage containing 
gas permeable catalytically active maVerial . 
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21. A reactor according to claim 20, further 
characterised ita that the catalytically active material 
in the said additional gas passage comprises a dielectric 
material . \ 
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22. A reactor according to claim 20, further 
characterised inlthat the catalytically active material 
in the said additional gas passage comprises a polymeric 
or metallic material . 

23. A reactor according to any of claims 20, 21 or 22, 
further characterised in that the gas permeable 
catalytically actile material in the said additional gas 
passage is in the ftorm of spheres, pellets, extrudates, 
fibres, sheets, wafers, frits, meshes, coils, foams, 
membrane, ceramic honeycomb monolith or granules or as a 
coating! on a ceramiclfoam or ceramic honeycomb monolith. 
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t. A mdthod of plasmik assisted processing of a gaseous 
^ iium lifeing a reactori according to any of the preceding 

claims ,/ characterised in that a reductant for the 
' L \ \ 

treatmeht\of nitrogeneous oxides is supplied to the said 
gas paasad^s ( 6 , 24 ) or said additional gas passage. 

i\ \ 

25. A methoJ^j according to\ claim 24, further characterised 
in that the reductant comprises a hydrocarbon or a 
^itrogen containing compound. 


Durid. 


2ft. A method according to claim 25, further characterised 
in\j£hat the reductant comprises hydrocarbon residually 
derived from fuel combustion, 
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27. A method according to claim\25, further characterised 
in that the reductant comprises W nitrogen containing 
35 compound selected from ammonia, urea or cyanuric acid. 



